Transtformation of functions

Transformation of function y = f(x)

Function Change
y = f(x+a) X becomes x-a Moves backward
y = f(x-a) X becomes x+a Moves forward
|y = f(ax) x becomes */, | Stretch in x direction and SF '/,
y = ('3 X) X becomes ax Stretch in x direction and SF a
y =f(x) + a y becomes y + a Moves up
'y = f(x) —a 'y becomes y - a Moves down
y = af(x) y becomes ay Stretch in y direction and SF a
y=1/g_f(x) y becomes "/, Stretch in y direction and SF '/,
'y = f(-x) X becomes —ve Reflection y axis
y = - f(x) y becomes —ve. Reflection x axis
Example

What is the equation of the graph obtained when the following transformations are
performed on the graph of y = x*?

a stretch by a scale factor of 5 in the y-direction
y direction means change iny
so we have to times by 5
y=5x°
2
b translation of (0)

Here the change is in x , and it moves forward by 2 step

y=(x2)°

¢ translation of (g )

Here the change is in y , and it moves up by 3 step

y=x°+3

d translation of ( -2

5 )
Here the change is In x and y, It moves backward by 2 step and upward by 2 step.
y = (x+2) * +2

e stretch by a factor of 3 in the y-direction followed by a translation of ("5 )

y = 3(x+5)* - 7
f reflection in the x-axis, followed by a stretch, scale factor 3, in the y-direction

y= -3(x)*
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1) On the same axes sketch the following 2) On the same axes sketch the following
graphs. graphs.

@)y =x" (b) y = x*+3 (@) y =-x (b) y = -x*+5

(c)y = x*- 6 (C) y =-=x*- 3

(d) y = (x+4)° (d) y = -(x+2)°

(e) y = (x-3)° (e) y = -(x-4)’
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3) On the same axes sketch the following | 4) On the same axes sketch the following
graphs. ' graphs.

a)y = x° b) y = 1/2x° a)y = -x° +2 b)y = 1/2x* -5

c) y = (2x)° ' c)y=(2x)°+3

d) y = (1/2x)? d) y = -(1/2x)?
)

e)y = 3x° e)y=3x"-6
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5) The diagram shows the graph of a function y = f(x).

In each case, the graph of y = f(x) is shown to help
you. (@) y=f(x)+2 (b)y=f(x+2)

(C) y=21(x)
(d) y =1 (2x)

—

S

o

3 .

On the same axes sketch the following graphs.

On the same axes sketch the following graphs.

a)y=x° a)y=x’

b) y=(x +3)° -1 b)y=-x*+3

c)y=2(2x-1)7°+3 c )y = -3x°

d) y = Y4 (x+5)* +2 d)y=-2x°+1
e)y=% (x-3)°-4 e) y= Yo x° -2
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-1

Sin X

1d)y

sSin x +

(x-90)c)y

for 0° < x £360°
sin

hown dotted to help you

(x+90) b)y

SN X

SIN XIS S

PR

Transformation of trigonometric function.

y

Sin

the graph of y

IS IS
1) (@) y

On the axes draw the following graphs for 0° < x <360°

The graph of
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4) The grid shows the graph of y = cos x° for values of x from 0 to 540
On the grid, sketch the graph of y = 3 cos (2x°) for values of x from 0 to 540

I

180 - | 360 | N 540

il B S

5) Here is a sketch of the curve y = sin x° for 0< x< 360.
¥ oA

1._._

(a) Given that sin 30° =1/2, write down the value of
(1) sin 150° ...l () sin 330° ...l

6) The graph of y = cos x° for 0< x< 360 is drawn below.

37
L L EEL -

+

:

......................

e Ee e 'y

-----

.............................

T O

(aYUse
equation

(cosx°=-04 ... () 4cos x°=3 ...
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7) Here is a sketch of the curve y = sin x° for 0< x< 360

YA
i
o
s
_1-

Write the function of the following graphs.

Graph A Graph B
4
1 —_—
1o, | | | s
360° X
___1 e
Graph C Graph D

Graph E
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The graph of y = f(x) iIs shown on the grids.

1) The graph of y = f(x) is shown on the grids.
On this grid, sketch the graph of

a) y=1f(x-1)

b) y=1f(x)+ 2

2) On this grid, sketch the graph of
a) y=2f(x)
b) y = f(2x)

............................................................................................................................................

10l 1\ 2 3 4 s5¢%

3) The diagram is the part of the graph of
y = sinx’
Write down the coordinates of

| 4)The diagram is the part of the graph of
y = 3cos2x’ |

Write down the coordinates of

R(........ e )

S(.... L )
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5) The diagram shows part of the
curve with equation y = f(x)

The minimum point of the curve is at
(2:_1)

6) This Is a sketch of the curve with
the equation y = f(x).

The only minimum point of the curve
IS at P(3, 4).

\ [,
\

./

YA

y=1x) |

_— ‘
_})(35 -4)

Write down the coordinates of the
minimum point of the curve with

Write down the coordinates of the
minimum point of the curve with the

P

equation | equation .
Ny=fx+2) (oo P ) | ()y = f(x = 2) oo o
(ii) y = 3f(x) ' (oo ) (i) y=FX+5)+6 (oo o )
(i) y = f(2x) — W ) | (i) y = 3f(x) o )
(V) y =f2x-1) (oo R ) | (iv) y = f(3x) oo )
(V) y = f(-x) oo e ) | (v) (%) S e )
(V)Y =) =5 (oo o ) | (vi)y=fX)=5 (. e, )
,7) P and Q are points on the graph

Here is 2 sketch of the graph of y = 25 — & _43)2 for 0 < x < 12

0,

I3 *

P is the point at which the graph meets the y axis.
Q is the point at which y has the maximum value

Find the coordinates of

VP (o )
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8) x> -8x + 23 = (x — p)* + q for all values of x.
(a) Find the value of p and the value of qg.

D B o ooeeieenss sensinmbens sonas sameens B B e e ern s cnna oo sane sani
Here is a sketch of the curve with equation y = x* —8x + 23
B
O X

B is the minimum point on the curve.
(b) Find the coordinates of B. (

The equation of the curve can be written in the form y = f(x),
where f(x) = x* — 8x + 23

(c) On the diagram below, draw a sketch of the curve y = f(—x).

Y

y =f{x)
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Q9. Draw the graph of the function y = sin x = 0 for 0 < x < 360

b

0

D

¥

2

O

’.

e

y

2

T

O

e ——— T e i i e T S
90 1 :8? 270 360 x
|
t
Q10.0n the axes below sketch the graph of y = sin 2x for 0 < x < 360
|
| - 1 .
90 180 270 360 x
Q11.0n the axes below sketch the graph of y = sin %2 x for 0 < x < 360
|
e ————— N ! SR s
90 180 270 360 x

1
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Q12 . Draw the graph of the function y = COS x =0 for 0 < x < 360

v
~
1
1 T |
! !
0 R e . 7
90) 180 270 360 v
-1 t
|
.
Q13 . On the axes below sketch the graph of y = COS 2x for 0 < x < 360
v
2
i
1 |
O - s v "o r— v ol
90 180 270 360 x
- l
2 |
Q14 . On the axes below sketch the graph of y = COS . x for 0 < x < 360
}‘.F
>
!
0 ——e — — - - s - o I
90 1 80 270 360 x
Y | 1 ‘
X,
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